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“: 1t is surprising that practically no work has been done on

smoking and tbe blood groups. One might have expected

- that the demonstration of similarities between the smoking
" Rabits of identical twins (Fisher, 1957; Friberg, Kaij,
" Deacker, and Jonsson, 1959) and of differeaces in physique

(Dichl, 1929 Parnell, 1951}, iemperament (Heath, 1958 ;
Eysenck, Tarrant, Woolf, and England,

1960), and liability to accidents (Lowe, 19G0) between

smokers and non-smokers would reiease a spate of papers -

on this iopic; but this has not been so.

Cohen and Thomas (1962), however, have shown differ-
ences in blood-group frequency associated with smoeking.
In a study of 1,005 white malc blood-danors these workers

" found a significant excess of blood group B in non-smokers’
" and occasional smokers when pooled and a corresponding

deficiency of group B among heavy smokers of cigarettes.

random sample of miners and ex-miners studied in 196l1.

South Wales. The procedure adopted for sampling from
the community and the methods used have beea described
“elsewhere (Higgins, Oldham, Kilpatrick, Drummoad, and

-~ Bevan, 1963). Briefly there were 500 men in each of the

two decenoial groups 35-44 and 55-64 and 250 men in

" the 4$-54 group. The response rate is shown in Table L

e
o S3| 2 |Escluded [Leftases| Desd | Rofused | Examined
23523 42 :
<L|$8% 27 Nof % |No| % |Nef % [Nl % | No. | %
3 137 500 s| 1r0)27} 54 1] o227 54] 440 83-0
4554 1,263 250 1] oef| 9] 36[10] 407133 9-1| 207) 82%
3 1.168 s0| 2] o4] 8] 1:6] 39 4137 T4 4i4 ] 828
Tonl|3seaitas0] 8|06l 48| >5[ 50| a0 87} 70 1,061 | 849

® Data of Census June |, 1938,

Methods

Blood grouping was performed using clotted blood
these being tested the day after collection. The
methods used were thase described by the Medical Research’
Council (1958) and by Drummoad (1961).

Sera were tested against A and B cells,

dote to ensure that weakly reacting A agglutinogea (A,,
etc) in group A or AB bloods did not escape detection. In
the case of bloods initially typed as group B, the cells were

" further tested with group O scrum having strong anti-A
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. They also found a higher proportion of rhesus-negative .
 persons (29.4%)} among the small number of occasional .
* - smokers. In view of the low level of significapce in this
" study confirmation of the association is clearly desirable.
_ The purpose of this paper is to record our findings in a

.. The sample consisted of 1,250 miners an ex-miners aged
. 35-64 living in the Rhondda Fach, a mining valley in

:T.m.z 1.—Random Sample ‘of Ihﬁnen and Ex-minerz Stratified b} .
ze

(3N

. 1. ABO Grouping—Cells were tested with A, B, acd O
. grouping sera.
and they were also tested for the presence of irregular .
- antibodies—for example, anti-Rb agglutinins. Tests were

g./day and over.

P. D. OLDHAM, M.A., FS3.S.

and which had been absorbed of its and-B agglutinin. The
sera of bloods typed initially as B were also tested with A,
and A, cells. .

2. Rh Typing—Cells were tested with two anti-D sera
aad those giving negative reactions were [urther tested
with anti-C, anti-D, and anti-E sera. The D® antigen was
tested for by the indirect antiglobulin test after treatmeat of
the cells with potent anti-D serum known to react with
the D* antigen. Bloods classified as D-negative were
those giving negative reactions with anti-D and anti-D*
sera. D-negative bloods comprise those which lack the C
and E antigens, or which contain one or other, or both,
of these antigens. )

3. Saliva Tests.~—Salivas were heated immediately. after
collection in boiling water for 15 mioutes. On receipt at
the transfusion centre the cardboard cartons and their
coutents of bottles of saliva were autoclaved eatire at
10 Ib./sq. in. (0.7 kg./sq. cm.) pressure for 20 miautes,
this being done to eliminate risk of infection of laboratory
workers. All salivas were tested independently by two
observers for A, B, and H substances. Anti-H exiracted
from seeds of Ulex curppaeus was used. One observer
used a single-tube technique, with suitably diluted antisera.
The other observer titrated the salivas. Any discrupuncies
between the results obtained were checked by repeating
tests and, as need be, fresh saliva samples were obtained.

Smoking Habits—These were recorded by a single inter-.

viewer using a standardized questionary simifar to that
approved in 1960 by the Medical Research Council's

Bronchitis Committee. The sample was classified into non- .

smokers, smokers, current smokers, and ex-smokers. A
non-smoker is defined as one who has never, at any period

- of his life, smoked as much as 1 g. of tobacco a day

for one year.* In accord with this definition non-smokers
have beea subdivided into those who have never smoked
at all and those who bave had an occasional smoke.
Curreat smokers of cigarettes have been differentiated from

" smokers of pipes and cigars and classified, according to

the amount smoked, into smokers of 1-14, 15-24, and 25

) Results .
The frequency of the blood group B among the non-

smokers was slightly above the average for the whole -

group of smokers (Table 1I), but the difference is quite
insignificant (P:0.3). The significance is similar when

ex-sinokers are counted with smokers and when the com- -

parison with cigarette smakers only. The significance is
enhanced slightly if the occasional smokers (those who
smoke less than 1 g./day) are removed from the non-
smokers and counted with the smokers (PL20.16).

Table II. also shows that variation of smoking habits

with the rhesus blood group and with secretor status is-

negligibly small. If the non-smokers are divided into those
who never smoked and those who smoke occasionally, the
excess of Rh-negative persons found in the latter group by

. *One cigartits is equivaleat to 1 g. of tobacco.

Medical Research Council's Pneumocaniosis Research d
Unit, Cardiff - :

B. BEVAN, M.B, B.Ch, BSc
Welsh Regional Transfusion Laboratory, Cardiff
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Tasie II.—ABO and Rhesus Blood-group Frequency and Secretor Status According to Smoking Habits
Smoking Habiu

Non-snokers Current Smoken ]
Blood Toul Occasi a Tobecco/D Other Ex 3
1108~ garette & Tobecco/Day - =
Gm’ s!:\okcd ally Total {?IDG and Total wumokers Total §
. Smoked* t-14 15=24 25+ “Total Cigur} o
No. | % |No| % [No| % |NoJ % [Nof % |Ne] % [Nef % |Naf % [Ne] % |Nof % |No| % | Ne | % | 2.

) 450 [43-4 | 18 {422 | 14 [42:4 | 52 |423 (133 [407 017 ] 468 | 39| 390 {289 | 427 54| 430 [343 | 430 -
a2t s tars 331389 | 13 ]300 | i |30:0 (131 [462 | 94| 116 4k sco (285 | 437 |48 | a0 (137 429 | 53| dTal MLl
8 ozt iialiss| 30Tt 713827 83|33 132fto] 100 70 03] 12| a0 a2z o3| 034 Tos| 112t o6 1
An’T e3t 4l 3033 3 9t 49|16 497 6 24| T; 70129 43| 6] 50{35] 44! 3i 23! ‘4&) 42] 0

Rhpos. ..| 880 /829 71 |78-9 | 29 879 [100 [81-3 J273 (s3-s!218 | 472 80| 20-0 {571 | 82 [100) B33 [6T1} 842 |1 274 .
) | s s 2 | s fzr{ 23 sefres )3zt a28 | 207 200006 153 [ 20f 167 {126} 158 g? 226 ?37; 1'11-8 ?

Secrzioe pos.| T77|7325 66 733 [ 23 [69T| 89 (124236 (722|183 | 732 TR | 780497 | 134 | 83| 70-8 sA2 | 730|104 | 159 15| 7
v Beg | 2821266024 (267 1030334 (276 51 (278 67 | 260 |22 220180 | 266 24| 223 214 | 2869 | 33 .‘b’o? -21? zit’i f
No saliva ,. 2 03| ~—= — —_ -_— - _— -_— 1 o8 1 O] | = 1 Q-1 1
Towal | 1,06t 50 ] 123 327 130 100 477 120 7 117 i,087 4

* Less than | g./day for one year.

Cohen and Thomas (1962) is not present. Indeed, the.

occasional smokers have a higher proportion Rh-positive
than any other -group (29 out of 33; 38<%), though this

- is far from significant.

The ABOQ results, though showing no strong evidence
for an association with smoKing habits, are nevertheless
in the same direction as those reported by Cohen and
Thomas (1962) in white male donors, save that in their
series the occasional smokers shared the excess of group B
shown by the non-smokers, while in our series they share
the smail deficiency of group B shown by the smokers.
Table IIT brings the two sets of results together, in the
form of Cohen and Thomas’s Table III. If we compare
group B with the other groups and use Woolf's method
of analysus (Roberts, 1957) we find:

—— 1z P

Cohen and Thmnn 7308 0-008 ™
?r:unl uries .. 1-294 0 J!S

$-399 £
Ketmmw [ d..l’) 0-702

Tame IV —Comparison of Present Series with Cohen and Thomay's

(1962) Series; Occasional Cigaretie Smokers Classed ar Cigarette )

Smokers
Cigarelte
Nen- Smokers
ymokers (e, Occasional
Smokers}
e | 2g | B
Cohen and Thomas: B e 5 S R
White males AB ¥ (49 26 {4-0)
Total 184 (100-1) 833 (100-1)
[+ 8 (42-3) 103 (42
o nem | ocua
Prescat serics AB 3G 37 (49
Touwl $0 (100-0) T10 (100-0)

who have smoked in any way and men who have cot.

. --Table V shows the figures, mcludmg the American negroes
i n} Coh/en and 'Ehomaf s series, and the analys:s is: :

K

our data and Cohen and Thomas's show very close agree-
ment (Table IV). The analysns is as follows:

. 2 . .. 7
Cohen and Thomas . . 1471 0-06
Prmuluﬂa . e e 2-136 o133
. . 3-128 a-017
Helsrowmiy (dry .. 0001 . 971

is restricted to men who have never smoked and to cigarette
smokers. In fact, the “ relative incidence ™ and significance
are little changed if the comparison is made between men

. - K
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This comparison is still somcwhat artificial, in that it ~

. z p
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TAaLE 11l.—Compariton of Present Series witl and ig’ / enn
/ (596’) Series; Occesional Cigarette Smokers Cla.md ar Nom= s ‘&w[ “z_ - 33""'; g‘;gf !
smokers rrmumn'a DO 1T 0113
: ) o 3991 0014
‘Non-unokers Cigarctts Hamwmqr (2d0) .. @301 >0-80
and Oceasional Smiok
- ABLe V.~Comparison of Present Series with Cohen and Thomas's
2 :2 g‘;é_‘l; ﬂg g_%; (1962) Series, Inciuding Smokers of Pipes and Cigars
Cohen and Thomas: B 3T usn 54 29-0]
Whute males AB 13 39 22 3N . Nan-smokera All Others
Total 235 (99-9) €02 (100-1) o 75 (40-8) 385 545-9)
A 73 {97 372 (192
o 52 (423) . 289 (427 Coben and Thomuas: B 7 14-7; . 87 (100) . -
N g ﬁ' g:g:;))r ;gg ;4'.5.'3 White males "AB (49 32 (39 .
Preseat series AB § (49 “+» . Total 184 (100-1) 821 (100-0)
Total 123 (100-0). 677 (100-0) K 0 12 (653 82 fsz-e
- ' 3 it @34 & e
. . . : . 2 Negrom AB 2 @ 14 ta Dy
Thus the unimpressive association observed in the wh “n
present series is not in conflict with Coben and Thomas's r Total 49 (1009 344 (1000
. w .0 (422 421 {439
data, and hen the two sets are carnbmed the mgmﬁmnce . f < 3 gu-ﬂ A §42 2
is quite bigh. - " Preseat serd in 1* lg-? s i%)
When, as seems more logical, the ocmmnal smokers " B9 e
are classed with smokers rather than with non-smokers, ' Toul o(ooay | 967 (99-9)

One must conclude, therefore, that while the present

. series provides no convincing evidence of an association

between smoking and the ABQ blood groups, it is not

.in serious’ conflict with Cohen and Thomas's data, and,

combined with it, suggests thal an associalion may exist.

" Discussion oo
Qur findings in this sample are cssentially negative, and,

Cin d}c abs.ence‘ of any previous work on smoking and the

O
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% ‘human blood groups, we would certainly have suggested
" that the small differences of blood-group frequency amoag
" different sorts of smoker and between smokers and non-
¥ smokers were most probably the cffect of sampling varia-
™ tion. As it is, our results are not in conflict with those
5 of Cohen and Thomas ( 1962), and it is still possible, there-
7 _fore, that an association between blood group B and
" smoking may exist generally. Most eacouraging is the
" fact that this azssociation may be of the relatively simple
. form of a contrast between those who have never smoked
and ihose who have, the former showing an excess of
- group B. Such an excess is present in both negro and
i white males in Cohen and Thomas's series and in the
i present series. It is to be hoped that further data will be
- accumnulated by other workers | the fact that the apparent
1+ association is with the relatively rare blood group B means
* that large numbers will be required before chance can be
i ruled out as its source. '

" The importance of showing the existence of any differ-
., ences in blood-group frequency in relation to smoking,
17 as was poiated out in the British Medical Journal (1962),
.7 is clear. Any such diferences could reflect a genetic
" elament in the adoption of different smoking habits or
#.- heterogeneity of the population in this respect for other
i peasons. In either case light might be thrown on the

1 relation of smoking both to lung cancer and to chronic.

. bronchitis by a search for corresponding variations in the
"~ apparent risks of these conditious. To date no particular
" blood group has been found to be associated with the
. development of lung cancer, and our findings (Higgins
‘" et al, 1963) supgest that in miners, at least, neither blood
L group nor secretor siatus is related to tbe respiratory

— —
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"
symptoms on which a diagnosis of chromic bronchitis is
usually based, but furtber observations are desirable.

Summary

ABO and rhesus blood groups, secretor status, and
smoking habils have been determined in 835% of a random .
sample of miners and ex-miners aged 33-64 from the .
Rhondda Fach. Neither blood group nor secretor status - .
was significantly related to smoking habits. OQur findings
and those of Co4en and Thomas in respect of the ABO
system and smoking do not, however, differ significandy,
and further studies are needed o increase the accuracy of S
the pooled estimate, which at present suggests that the small -
number of mea who have never smoked is half as large

_again in group B as in other groups.
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the jJumbar region only, and in these the comparable figures
were 1,154 ml. and 642 ml. respectively. To demonstrate
the diuretic effect of the drug the above figures were
compared with the average urinary-volume excreted per
24 hours during the three days prior to treatment (Table [).
Each of the patients lost weight during treatment, the

Comparison of Ethacrynic Acid and Mersalyl as
Diuretic Agents
Methods

Tea subscquent ‘in-paticnts with heart failure and peri-
pheral oedema were treated with bed rest and optimum

amount being greater in those who were grossly dosage of digitalis. They were given 2 low-sodium diet
oedematous. (40 mEq/day) and their fluid intake was oot restricted.
TABLE [.—Urinary Electrolyte Changes and Diuretic Response in Five Patients Treated with Ethacrynic Acid . 3
Ca A Urinary Volume | Avernge Sodium Escretion |Avmu€'.hloﬂ'de F ion | “verage Uutamium Excretion| Wei m..
Age | 5f | Degron | AT i Houn) (mEaq/ 24 Houn) (mEQ/24 Haurs) (mEq/24 Hour) Loss gver
Ne. ;_‘ Heart Oe:una 3 Days
~ Failura . B D B. D - B D B D (kg} }
1 |4 F | ML Gross 1 2,179 53 1358 s 170 w L 7 4
2 BE | MSML L. 1440 230 176 e 150 28 34-6 3 :
I (IBF[AS ALl 940 ot 196 373 - 1334 636 140 133 5 53
4 63 F | Thyro- - *
toxicosis | Minimal 930 1156 23-5 w6 | 24 634 » 54 18
s |67 | ML - M7 . eel 13-3 232 29-3 414 13 104 2
B = Values for the J-day basal period before treatment, D Valucy for the 3-day ﬁnod during treaument.
M.L = Mitral incompetence. A.Y. m Aortic sienosis. Al = Aortic incompetence.

* In the three patients (Cases 1, 2, and 3) in whom a large
diuresis occurred the average amount of sodium and
chloride excreted in 24 hours was greatly increased, whereas
in Cases 4 and 5, with less ocdema, the increase was much
smaller (Tabie I}. There was a smaller but definite increase
in the potassium excretion in all the paticnts, even in.those
with minimal cedema who had a small diuretic response.
In none of the patients was there a sigoificant change in the
serum sodium, chloride, or potassium levels, which were
estimated the day before and the day after’ treatment
(Table II). Io ome patient (Case 2) who had a large
diuresis, the blood urea rose from 20 mg. to 35 mg./100 ml.
but there was no significant increase ia any of the other
mtientc

‘weighings were continued during the trial period of 16

§.= Mital stenoais., . L

They were weighed at the same time each day. Whea the .
weight had remained steady ethacrynic acid, 150 mg. oraily -

in a single dose (A), and mersalyl, 2 mi. intramuscularly (B), o
were administered, using the patterns ABBA, ABBA -
aud BAAB, BAAB in alternate patients and omitting 2
treatment for one day between each dose. The daily :

days. Thus each patient provided two paired cormparisons 3
of the diuretic effect of the two drugs. .

The weight losses over 24 hours after the admiaistration
of each drug were recorded. The sum of these is the total
weight loss (Table ITI). Calculating the sum of the weight
losses after four doses of both mersalyl and ethacrynic acid,

i
;
1
A
l
1
]
i

uihniasie — PG A U (e b e e

an average weight lose ",,.._Ee for each drug was obtained. :
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